Actin filament bundles are associated with fiber gap junctions in the primate lens.
A unique association between actin filament bundles and gap junctions in cortical fiber cells of human and monkey lenses was studied with thin-section electron microscopy and immunocytochemistry. Thin-section electron microscopy showed that distinct layers of filament bundles (approximately 55 nm thick) were consistently associated with fiber gap junctions (approximately 16 nm thick) from intermediate to deep cortical regions in both species studied. The filament bundle was composed of 6-8 nm microfilaments which lay along both cytoplasmic surfaces of the junction. Fluorescence microscopy revealed a patchy pattern of F-actin labeling along the fiber cell membranes in the intermediate and deep cortical regions of the lens. The size and distribution pattern of F-actin labeling appear to correlate well with those of filament bundles/gap junctions seen in thin-section electron microscopy. By immunoelectron microscopy, the anti-actin antibody was shown to be localized to filament bundles/gap junctions in the intermediate cortical fibers of human lens, indicating that filament bundles are F-actin in nature. The identical filament bundle/gap junction association was not found in other species examined, including rodent, bird and fish, by the same procedure, suggesting that an association between actin bundles and gap junctions has a special functional role in the primate lens. It is proposed that gap junction-associated actin bundles may provide added structural stability for the primate lens.